To facilitate the rather labour consuming synthesis of antifolate y-oligo-L-glutamates including those with the propargyl group at position N lO , two synthons possessing this group, a-t-butyl y-methyl N-(4-propargylaminobenzoyl)-L-glutamate (1) and a-t-butyl N-(4-propargylaminobenzoyl)-L-glutamate (2) have been elaborated (Scheme 2) and characterized by melting points, elemental analysis, NMR, TLC and HPLC. They are of purity >98.5% by the last method.
Introduction
A potent thymidylate synthase (EC 2.1. (1) continues to be the lead structure in designing and synthesising related compounds, which retain the benficial impact of the NIO-propargyl group on binding the enzyme, but at the same time have more desirable biochemical and pharmacological profiles than the parent CB 3717 (2) (3) (4) (5) (6) (7) (8) (9) . To determine the detailed biological and pharmacological properties of these antifolic analogues indispensable are appropriate investigations of their y-conjugates with glutamic acid, g-oligo(glutamic acid)s or another amino acid(s) (6, (10) (11) (12) (13) . They can be obtained (Scheme 1) according to either of the strategies of peptide chain building (14) , convergent (11, 13) or step by step (10, 12) . Both are labour consuming and for both, la-I Author to whom correspondence should be addressed. Funding organisation : The Polish State Committee for Scientific Research (KEN) ; a grant-in-aid. Abbreviation used: Glu, glutamic acid; tBu, t-butyl ; Me, methyl ; Z, benzyloxycarbonyl. bour saving synthons of BC type are desirable. The conwrgent plan requires compounds BC with both glutamic acid carboxyl groups protected, each in different manner. In the stepwise strategy, the glutamic acid y-carboxyl group should be free. Herein we report on the preparation of a-t-butyl y-methyl N-(4-propargylaminobenzoyl)-L-glutamate (1) and a-tbutyl N-(4-propargylaminobenzoyl)-L-glutamate (2) (Scheme 2), some valuable intermediates in the synthesis of N lO -propargyl-5,8-dideazafolic acid analogues shown in Scheme 1 as well as of other analogues of NIO-propargylfolic acid.
Experimental Part
General. Purified solvents (Polskie Odczynniki Chemiczne) were stored over drying agents. Organic solutions were dried with anhydrous NCl2S04. Solvents from them and from fractions after column chromatography were removed in vacuo on a rotatory evaporator at a bath temperature not exceeding 30°C unless otherwise indicated. The reactions were monitored and the homogeneity of products was checked by TLC ( (6 : 5 : 1). Spots were visualized with chlorine-KItolidine reagent and ninhydrin. M.ps. were determined on a Boetius heating block and are given uncorrected. HPLC analyses were performed on a Beckman "System Gold" for Methods Development consisting of a Model 126 programable module, a Model 168 diode array detector operating at 210 nm, a Model 210A injection valve with a 5 fll loop and a PC386SX (Wearnes) with "System Gold" version 5.1 software for data collection and controller function. Samples, dissolved in acetonitrile, a 150 X 4.6 mm Alltima C18 5 flm column, purchases from Alltech and a mobile phase with a flow rate 1 ml/min were used. Elemental analyses were performed on a Perkin-Elmer analyzer. lH NMR spectra were taken on a 100 MHz Tesla BS 567 spectrometer in CD,COCD, with tetramethylsilan as internal standard.
a-t-butyl y-methyl L-glutamate hydrochloride
Method (A). To stirred dioxane (250 ml) with cone. H2S04 (25 ml), cooled to 10°C, liquid isobuten (250 m!) was poured, the total stirred at 5°C for 20 min and Glu (OM e) (Bach em) (24.2 g, 150 nmol) introduced. Stirring was continued at 20°C for 4 h, the obtained clear solution cooled to oOe was added. The resulted solution was extracted with diethyl ether (3 X 200 mI). The organic pool was washed with cooled water and cooled brine (200 ml each). After drying, ether (300 ml) was evaporated at a bath temperature not exceeding 10°C, 2N etheric HCI (50 ml) added dropwise with intense stirring and after 20 min the formed precipitate was filtered off, washed with cooled ether and hexane (2 X 100 ml each) and dried in vacuo for 24 h to give 22. OtBu (15) (5.27 g, 15 mmol) in methanol (45 m!) with 10% Pd/C (1.1 g), wetted with ethanol, hydrogen was bubbled for 20 min. The catalyst was filtered off, washed with methanol and the filtrate was concentrated at a bath temperature not exceeding 15<::: to about 15 ml and cooled to oO e. 2N Etheric HCI (7 ml) was added dropwise followed by petroleum ether (20 ml) and after 30 min the resulted precipitate was filtered off, washed with cooled ether and hexane (2 X 10 ml each) and dried in vacuo for 24 h to furnish 3.55 g (93% yield) of HCI.Glu(OMe)-OtBu of m.p. 129 -130°C. Rr(B) 0.85.
a-t-butyl-r-methyl N-(p-benzyloxycarbonylaminobenzoyl)-L-glutamate
To a stirred solution of p-Z-NHC6H4CO-Cl (16) (20.35 g, 70 mmol) and HCI.Glu(OMe)-OtBu (16.70 g, 70 mmol) in dioxane (70 ml), cooled to 5°C, tri(n-butyl)amine (33.60 ml, 140 mmol) was being added dropwise for 20 min and stirring was continued at 20 °e for 20 min. Ethyl acetate was added (750 ml), washed with water, O.lN HCI, brine, OAM ~CO, and brine (3 X 150 m! each), dried and evaporated. The residue, crystallized from CH2CIz/petroleum ether gave the product (31.25 g, 95% yield) of m. 
a-t-butyl y-methyl N-(p-nitrobenzoyl)-L-glutamate
To a stirred solution of p-O,NC6H,CO-CI (Aldrich) (1.69 g, 9 mmol) and HCI.Glu(OMe)-OtBu (2.28 g, 9 mmol) in dioxane (9 ml), cooled to 5°C, tri(n-butyl) amine (4.3 ml, 18 mmol) was being added dropwise for 20 min and stirring was continued at 20°C for 20 min. The same work-up as above furnished a colourless oil (3.13 g, 95% yield). Rr(A) 0.37. (1) Through a solution of p-Z-NHC6H4CO-Glu(OMe)-OtBu or p-02NC6H4CO-Glu(OMe)-OtBu (30 mmol each) in methanol (120 ml) with 10% Pd/C (20% weight of a substrate), wetted with ethanol, hydrogen was bubbled for 1.5 h. The catalyst was filtered off, washed with methanol, the filtrate evaporated to an oil, diethyl ether was added and evaporated to give, after drying in vacuo for 12 h, p-H2NCfiH4CO-Glu (OMe)-OtBu (29.7 mmol). This was dissolved in dimethylacetamide (30 ml) and CaC03 (45 mmol) and a 80% toluene solution of propargyl bromide (Aldrich) (3.6 ml, 32 mmol) were introduced. The mixture was stirred in the dark for 120 h. Ethyl acetate was added (500 ml), washed with water (4X300 ml), 0.1 M Na-HCO, (2 X 300 m!) and brine (3 X 200 ml), dried and evaporated. The residue, dissolved in CHCh (20 ml) was applied to a short column (17) (F 5 cm, silicagel Merck No 7736, 300 g) and eluted with chloroform of increasing amount of ethyl acetate from 1% to 6% (6 X 250 mI). The appropriate fractions were evaporated to give 1 (6.37 g, 56% yield). m.p. 131-133°C. (2) To a stirred solution of 1 (6.37 g, 17 mmol) in acetone (35 ml) at 30°C, IN NaOH (20.5 ml) was added. Stirring was continued at 30t for 20 min, IN HCI (20.5 m\) added and acetone evaporated. Water was added and extracted with ethyl acetate (2 X 100 mI). The organic pool was washed with water and brine (3 X 50 ml each), dried, evaporated and crys- 
a-t-butyl y-methyl N-(p-propargylbenzoyl)-L-glutamate

a-t-buty/ N-(p-propargylbenzoyl)-L-glutamate
Results and Discussion
a-t-Butyl y-methyl N-(p-propargylbenzoyl)-L-glutam ate (I) can be obtained in two ways, A or B (Scheme 2). The advantage of the former are commercial substrates. Drawbacks are (i) cool edulcorations in preparing Glu (OMe)-OtBu due to numerous side-reactions and (ii) the product of p-nitrobenzoylation, p-O,NCfiH4CO-Glu (OMe)-OtBu being an oil. Way B is very easy, fast and highyielding (83% of p-Z-HNCfiH4CO-Glu(OMe)-OtBu overall), but fullyblocked SUbstrates are used, the synthesis of which has however been well-elaborated (15, 16) . We eventually recommend as the most practical Glu(OMe) and to acylate the diester with p-Z-HNC6H.COCI. The two steps should be best performed one by one, because as Glu(OMe)-OtBu, also its hydrochloride is not stable. After one week of standing the latter in a refrigerator, some decomposition has already been visible by TLC (system B). Hydrogenation of both p-nitrobenzoyl-and p-benzyloxycarbonyl-glutamate is very fast and poses no problem. Propargylation proceeds with by-formation of the dialkyl derivative and the post-reaction mixture requires to be chromatographed . L-Glutamate 1 is easily saponified to give a-t-butyl N -(p-propargylbenzoyl)-L-glutamate (2). Compounds 1 and 2 have been characterized by melting points, elemental analysis, NMR. TLC and HPLC. They are of purity >98.5o/c by the last method. The application of 2 for the convenient synthesis of a series of t-butyl N-(4-propargylaminobenzoyl)-g-oligo (L-glutamate)s will be published in a forthcoming paper.
